This study monitored quality improvement performance standards of Community Health Workers (CHWs) 
Introduction
Globally, the number of malaria cases has been in the decline. In 2016, the number of malaria cases declined to 216 million from 237 million cases in 2010 (WMR, 2017). Estimated incidence of malaria cases dropped from 63 cases to 76 cases per 1000 per population at risk of the disease between 2010 and 2016. Similarly, global malaria deaths dropped between the same periods. Estimated annual malaria deaths in 2016 was 445,000. In Nigeria, percent of persons with suspected malaria receiving a diagnostic test (RDT and/or microscopy) increased from 17% in 2012 to 39% in 2016. In 2015, 41% of children under-five years of age that reported fever, only 13% were tested using RDTs while 38% of them received ACTs the recommended medicine for malaria treatment (MIC, 2015) .
The increase in number of people receiving malaria care in Nigeria has over-stretched the health system; resulting in poor availability of infrastructures, equipment, supplies and heavy workload for the few standing health workers. These may have compromised quality of care provided by the available service providers (Adrienne Kols, Young-Mi Kim, Eva Bazant, Edgar Necochea, Joseph Banda and Stacie Stender, 2015) . One study in Nigeria reported quality of care in a hospital to be 38.8% and described this as suboptimal and totally unacceptable (Ariba AJ., Thanni LO., Adebayo EO; 2007) while another study showed increase in non-adherence to treatment protocol among cases of maternal death in 2002-2004 compared with 1999-2001 though this was not statistically significant but enough concern for quality of ISSN: 2520-3134 care. One of the reasons for poor quality of care was the shortage of human resource for health. Therefore, engagement of CHWs as part of the efforts in the implementation of task shifting policy to address the challenges of poor availability of human resource for health becomes inevitable. Various studies have shown that trained CHWs can use RDTs as a component of home management of malaria but only few studies have monitored and assessed quality of services provided by the CHWs.
This has prompted focus on CHWs performance assessment using evidence-based standards for maternal, newborn and child health care. The standards are developed from evidence-based practices and includes practical perspective on technical areas as well as emphases clients' centered care. Clients' centered care are services that recognizes and respects patients' rights and human dignity including cultural orientations (Necochea E., Tripathi V., MI-Kim Y., Akran N., Hyjazi Y., Luz vaz M., Otolorin EO., Pleah T., Rashidi T., Bishanga D., 2015). Implementation of evidence interventions and client's centered care to reduce maternal death in Nigeria has been very tasking. Some of the reasons given for this include poor documentation, and gaps in the measurement of quality of care that might have hindered the delivery of quality care by the service providers (Kabo I., Otolorin EO., Williams E., et al, 2016). In one study, Kinney et al opine that if quality of care cannot be measured, identification of quality gaps will be challenged and therefore affect the ability to reduce the gaps. On the other hand, poor documentation will lead to poor quality data that is critical for decision-making to address health challenges and improve malaria service delivery among countries on the pathway to malaria elimination.
There has been increasing national and international attention to the need to improve the quality of malaria services. In 2010 and 2011 World Health Organization adopted "counting out malaria" as a theme for the years' world malaria day; in an effort to draw attention to quality of malaria services and the need for strong health information, monitoring and evaluation system. Kabo et al, 2016 has noted that maternal and newborn health outcomes in Nigeria can be improved through monitoring and measurement of quality improvement performance standards.
In Bauchi State, Nigeria (Kabo I., Otolorin EO., Williams E., et al, 2016) demonstrated that application of provider performance quality improvement assessment to maternal and newborn health services in 2010-2014 among 23 secondary health facilities resulted in well over 82% achievement of performance standards from baseline within four years of program implementation. While service providers compliance to quality improvement performance standard improved over time from 8% (2010) baseline to 92% (2013) leading to the decline of maternal mortality rate from 4113/100,000 live births in 2010 to 704 in 2014.
There are only very few studies in Nigeria on the quality performance of community health workers. However, studies in other seven countries that shared similar characteristics with Nigeria such as Bangladesh, India, Nepal, Pakistan, the Philippines and Tanzania that involved CHWs have reported high impact and quality performance and contributions on diagnosis and treatment of pneumonia that reduced risk of death by 36% in children in addition to 24% overall risk of deaths in children living in those countries (Perry HB., Zulliger R., Rogers MM., 2014). These evidences have continued to support active involvement and participation of CHWs in public health interventions as part of the key strategy to reduce the effect of critical shortages of health workers in the developing countries.
This current effort monitored and measured the CHWs achievement of performance standards in providing quality management of febrile illnesses in two selected LGAs, in Nigeria. The study will answer the research question what is the effect of regular monitoring and measurement of quality improvement performance of CHWs providing integrated community case management of malaria, pneumonia and diarrhea? Study objective -The study will investigate the CHWs achievement of performance standards in the delivery of integrated community case management (iCCM) of malaria, diarrhea and simple respiratory infection in Akwa Ibom State, Nigeria. The project will specifically. Describe the effect of regular quality assessments on CHW's performance.
Method
The study was measurement over time implementation research to monitor and strengthen quality improvement performance of the CHWs providing integrated community case management of malaria, pneumonia and diarrhea (iCCM) in Akwa Ibom State, Nigeria. Standards used in this study include taking history/examination; conducting RDTs and appropriate management of febrile illness.
152 CHWs selected by the communities were studied. The selection criteria used by the community included persons living in the community where they served, ability to read and write, agreed to volunteer services, if married must have support of spouse, willingness to attend monthly meetings and submit reports. In some other communities, criteria included previous experience especially community with onchocerciasis experience with active CHWs. Community meetings were held, and usually included men, women, youths and visitors residents in the community. The CHWs were mainly farmers, traders, retirees, civil servants etc.
Total of two thousand, two hundred and six clients were reached by the CHWs during the project implementation period June 2011 -March, 2012.
Tool and data management
The study used purposive sampling technique because all the 152 CHWs were studied for quality improvement of performance standards in the delivery of iCCM.
The state ministry of health partnered with implementing agency and developed one page tool for quality performance standards -monitoring the quality of services provided by the CHWs in two selected LGAs of Akwa Ibom State, Nigeria. The tool has 37 performance criteria (PC) that measured CHW knowledge, skills and competence in 3 sections: History taking and Examination; Conducting RDTs for Malaria; and Illness Management. Each section of the performance criteria has between 11 to 13 verifiable criteria. The tool was used to observe the CHWss while providing services at the community; each correctly performed criterion was scored 1 point.
Four rounds of assessments were conducted after the baseline at an interval of two months between project implementation periods June 2011 -March, 2012. The results of the previous assessments was used to provide feedback to the CHWs before the next round of evaluation. The post-evaluation data collected during the iCCM project were re-analyzed using SPSS version 21.0 series for Windows.
In the analysis, descriptive statistics such as mean, mode, median, standard deviation percentage, as well as graphic illustrations were used in characterizing the data of the CHWs socio demographic characteristics. These characteristics include the CHWs' sex, age, education and vocations. Also, CHWs improvement in the delivery of quality services (defined as taking history/examination, conducting RDTs and appropriate management of febrile illness) was measured in percentages (%). A score ≥ 80% was set as quality improved service delivery based on Jhpiego's participant's pass mark at trainings; while ≤80% is adjudged as non-quality improved services using the round-4 endline assessment.
The CHWs meet monthly to share challenges, success stories, replenish stock of medicines and get feedback on their performance. The supervising health worker used the opportunity to administer the supervisory checklist to monitor and assess the performance of the CHW based on their bi-monthly reports and provide support and feedback on areas that needed improvement.
The tool was administered quarterly in collaboration with the Local government staff who also provided supportive supervision to the CHWs; and three rounds of supervision visits were provided
Results
The sample size for the study was 152 CHWs. The 152 CHWs worked through the end of the project. There was no attrition, and performance of the CHWs were measured at the interval of two to three months. Of the 152 CHWs provided iCCM services during the period under review Table 1 shows the sociodemographic characteristics of the CHWs. ISSN: 2520-3134
One hundred and fifty-two (152) CHWs were studied. 21% were male while 79% were female CHWs. The CHWs overall mean age was 36.8 years with a standard deviation of ±8.7 years. The mean age for the male CHWs was 37.6 years with standard deviation of ±4.3 while the mean age for the female CHWs was 36.6 years with standard deviation of ±9.5. The youngest age of the study CHWs was 30 years while the oldest age was 49 years old with a range of 30-49. The CHWs were assigned to the following age groups: <36 years, and >36 years. The mean age of the CHWs was used as the cut-off point for the grouping. The result shows that eighty (80) or 53.0% of the CHWs were in the group < 36 years while seventy-two (72) or 47% of the CHWs were in the group of >36 years old.
Education was also analyzed based on the CHWs' educational level ranging from primary to secondary and post-secondary education. Eighteen (18) of the CHWs who had primary education represents 12.0% of the total number of 152 CHWs that participated in the project. One hundred and thirteen (113) of the CHWs or 74.0% attained secondary school while twenty-one (21) or 14.0% of the CHWs attained postsecondary school. Table 1 below provides information about the educational level of the study CHWs.
Occupation was analyzed based on the CHWs' principal work or business ranging from unskilled to skilled. Those trained on the work or business that they do such as fashion designers, health care workers, retired teachers, and soldiers were classified as skilled. While those that are not trained in the work or business that they are involved in are classified as unskilled; and these include petty traders, subsistence farmers, housewives etc. Ninety-six (96) or 63.0% of the CHWs were unskilled while 56 of the CHWs or 37.0% of the CHWs were skilled. Most of the CHWs were unskilled n=96. Table 1 below provides information about the occupation of the study CHWs.
On the measurement of quality improvement of performance standards disaggregated by rounds. The result shows that during Round 1 CHWs achieved an average of 19 (52.2%) performance standards. This rose to 25 (67.5%) in Round 2; 28 (75. 6%) in 3 and 30 (81.1%) in round 4 and (p = 0.00). Therefore, the number of CHWs that scored >=80 increased from 79 in round-1 to 124 in round-4. Some of the performance criteria that needed most improvement included reinforcement on checking RDT expiry date, entering results on records, and safe disposing of sharps.
Efforts to improve access to quality case management of febrile illness in Nigeria included the engagement of CDDs to use Rapid Diagnostic tests as a component of home management of malaria (iCCM) and dispense ACTs when the RDTs result is positive and manage pneumonia and diarrhea when negative. It also included effort to monitor and measure the performance of CDDs in providing quality management of febrile illnesses through regular assessments. Four rounds of assessments were conducted among the same cohorts of CHWs, and effects of the measurement recorded and provided in figure-2 below:
The effect of the regular assessments of the CHWs performance was more on illness management which rose from 45.5% in round-1 to 89.1% in round-4. This was followed by history taking and examination increasing from 46.2% in round-1 to 80.1% in round-4. Conducting RDT for malaria showed slow but continuous increase from 61.5% in round-1 to 69.2% in round-2 and 76.9% in round-3 but decreased in round-4 to 72.7%. Performance criteria that needed most improvement included checking signs and symptoms to distinguish among the illnesses in the history taking & examination thematic area. While CHWs need reinforcement on checking RDT expiry dates, entering RDT results on records and safe disposal of sharps in the Conducting RDT for malaria thematic area; On illness management thematic area CHWs require improvement on counseling for illness preventive measures i.e. reinforcing messages on the use of Long Lasting Insecticide Treated Nets (LLINs) among children under-five years of age and pregnant women; and use of Sulfadoxine-pyrimethamine in prevention of malaria during pregnancy. At the end of each round of assessment, feedback was provided to the CHWs to improve their services before the subsequent round. Feedback provided in between rounds has the effects of helping CHWs improve their performance; and plan for subsequent assessments and feedback sessions as can be seen in figure-2.
Discussions
Discussions centered essentially on the measurement of quality improvement of performance standards. The effects of regular monitoring and measurement of CHWs performance, and how this may have strengthened malaria service delivery was measured. The results of the regular monitoring and measurement of performance standards showed that performance was increasing over time. It was also observed that the CHWs remain the same cohorts, none of them dropped. Though this study did not investigate the reason for that.
The use of one page assessment tool to periodically (two to three months apart) assess and observe CHWs while providing services and using the results to provide feedback in-between rounds of assessments strengthened service delivery by the CHWs during the subsequent round. The feedback mechanism provides the platform for addressing the barriers that limits the CHWs extent of achieving performance standards for improved service delivery. The essence is that the high performing CHWs are engaged to ensure that they continue with quality service delivery while those with areas to improve upon are mentored. So, that promoting interactions between mentors and mentees may improve CHWs achievement of performance standard for quality of iCCM services delivery; thereby decreases high mortality and morbidity due to malaria, pneumonia and diarrhea.
The CHWs achieved performance was observed in each of the three thematic areas -namely history taking and examination; conducting RDTs and illness management. The tools identified sections in the thematic areas that needed more work to improve over time. Example, the sections needed most improvement included checking signs and symptoms to distinguish among the illnesses. CHWs demonstrate eagerness and zeal in the performance of their duties and appear to neglect to check for signs and symptoms to distinguish illness as well as take note of the expiry date of the rapid diagnostic test kits. This is largely due to myths and misconception that every fever is caused by malaria; leading to first treating malaria before investigating other febrile illness only when the treatment of malaria fails. So, the introduction of rapid diagnostic test kits remains innovative in distinguishing malaria from other febrile illness that causes fever.
Also, CHWs needed reinforcement on checking RDT expiry date, entering results on record books, safe disposing of sharps, and counseling on preventive measures. In this anxiety to treat, it was also not unusual to forget checking for expiry date of the RDT first prior to conducting the test; and re-enforcement on preventive measures to maintain good health and fitness. Also, CHWs were under performing in recording RDTs and treatment results. It has been observed that poor documentation of data will limit the ability to improve quality services. This is because if data is not recorded, it cannot be measured and, when it cannot be measured obviously it cannot be improved (Kinney MV., Kerber KJ., Black RE. et al, 2010). This current work recorded improvement in entering results of RDTs in rounds two and three but dropped in round four. Interestingly, the results can be used to plan for additional quarterly assessments and feedback sessions that will strengthen service delivery and improve performance across the thematic areas.
The measurement of quality improvement of performance standards among CHWs and using the results to provide feedback will lead to an increased compliance and adherence to performance standards. Feedback provided in between rounds has the effects of helping CHWs improve their performance; and plan for subsequent assessments and feedback sessions. These findings collaborate the result of an earlier work in Nigeria that monitored and measured quality improvement performance standards among health workers in 23 health facilities in Bauchi State, Nigeria. Results showed that quality of maternal and newborn health services improved in-between rounds and with each assessment (Kabo I., Otolorin EO., Williams E., et al, 2016). The findings also validates the report of another work in Ghana where the monitoring and measurement of provider performance among community-based health services in 2011 -2014 across 61 community health programs led to over 30% achievement of performance standards (Necochea E., Tripathi V., and MI Kim Y., et al 2015). CHWs have the potentials to deliver quality management of febrile illness in the current efforts to reduce annual maternal and child deaths while contributing to the achievement of target number 3 of the Sustainable Development Goals (SDGs). In conclusions, CHWs supervisors and ISSN: 2520-3134 program managers can use this tool and approach to enhance the quality of services provided by the CHWs and improve their performance through trainings and supervision. 
